Supplementary Results

Supplementary
Education levels scored from 1 = 'Basic' (e.g., left education before 16), 2 = 'GCSE/O-level' (e.g., left education before 18), 3 = 'A-level' (e.g., left education after 18) and 4 = 'Degree' (e.g., left university after 21 or older). The proportion of valid Study trials (in which a key was pressed within 7.5s of object onset) decreased with age (R 2 =23% of linear fit against arcsin of proportion), while response times (RT) increased with age for that press (R 2 =14% for linear fit), as expected given slower reactions in general with advancing age. There were also more missed trials and longer RTs for Negative than Neutral trials (R 2 =3% for difference in mean proportion, and R 2 =2% for difference in mean RTs), and for Neutral than Positive trials (R 2 =9% and R 2 =4%, respectively). However, for neither the proportion of trials, nor RTs, was there any evidence of an interaction between Age and Valence (R 2 <1%). There was a suggestion that RTs to Study objects that were later identified (named) at Test (M=3.00s) were slightly longer than trials for objects that were not identified (M=2.93s), though this was a marginal effect, R 2 =1.4%. There was no evidence that Study RTs differed according to whether (M=2.99s) or not (M=3.03s) the valence of the background was recalled (i.e, associative memory), R 2 <1%. (There were too few trials in which objects were not recognized to get an accurate estimate of Study RTs for hits and misses in item memory.)
The proportion of Test trials analysed (after excluding "don't know" responses, incorrect key presses or response times less than 500ms) was too close to ceiling to analyse. Excluding trials that were missed at Study did not affect the pattern of significant results, so all Study trials were included. In these models, the inverse normalized false alarm rate (see Methods) from new items for priming and item memory were constrained to load equally on each of the 3 corresponding d scores (to capture any covariance induced by the shared false alarm rates subtracted from each d score), while the corresponding false alarm rates for both "positive" and "negative" trials in the associative memory task were constrained to load equally on the 3 corresponding d associative memory scores (note these models contain new data compared to those in the main Table 1 and Supplementary Table 5 and, so χ2 cannot be compared across these tables). 
Supplementary Analysis 1: Principal components of other GM and WM ROIs
To assess whether other ROIs, beyond the 3 GM and 3 WM ones that we selected a priori, contributed to memory-related variance, we performed a principal component analysis (PCA) across the remaining ROIs. For the 52 bilateral GM ROIs remaining after excluding our original 3 GM ROIs, the first 3 PCs explained 78% of the GM variance. Similarly, the first 3 PCs from a PCA across the 24 remaining bilateral WM ROIs explained 62% of the WM variance. We added these 3+3=6 PCs, together with our original 3+3 ROIs, to a SEM (together with TIV and Education, as in Figure 5 of main paper). A series of model comparisons showed that the 2nd and 3rd PCs did not improve the model fit, so these were dropped. The 1st WM PC did not improve the model fit either, χ2 = 2.06, df = 3, p = .561, but the 1st GM PC did improve the model fit (above and beyond our original 3 GM ROIs), χ2 = 24.0, df = 3, p < 2.53e-5 (i.e, zeroing the 3 paths from the 1st GM PC to the 3 memory factors worsened model fit). This demonstrates that GM outside our 3 ROIs also contributes to the three memory factors, as we elaborate in the Discussion. As a note, there was no clear clustering of ROIs in terms of their relative contributions to the first principal component of GM or WM; rather all ROIs contributed to some extent (with the same sign), making this component similar to a measure of total gray matter/total white matter.
Importantly however, the 3 GM ROIs continue to improve model fit even with the 1st PCs of GM and WM in the model, χ2 = 23.8, df = 9, p < 4.69e-3 (i.e, zeroing the 9 paths from the 3 GM ROIs to the 3 memory factors worsened model fit). Likewise, the 3 WM ROIs continue to improve model fit, χ2 = 19.6, df = 9, p < .021 (i.e, zeroing the 9 paths from the 3 WM ROIs to the 3 memory factors worsened model fit). The results demonstrate that both the GM ROIs and the WM ROIs that we selected a priori capture additional variance beyond the dominant pattern in the remaining GM and WM ROIs.
Furthermore, when we add age to the model, it continues to explain additional variance (i.e, model fit worsens when we zero 3 paths from age to memory factors, χ2 = 33.7, df = 3, p < 2.28e-7), demonstrating that even with these additional GM and WM PCs, we cannot capture all age-related change in memory. However, we also find that the 1st PC of GM no longer improves model fit, χ2 = 3.83, df = 3, p = .280 (the same applies if we zero the 3 paths from the 1st PC of WM to memory factors instead, or indeed zero all 6 paths from 1st GM and WM PCs to memory factors). This is most likely because the 1st PCs of GM and of WM correlate highly with age (R=-0.64 and R=-0.65 respectively), whereas the 3 GM and 3 WM ROIs correlate less with age on average (R=-0.42 and R=-0.52 respectively). Thus these PCs do not capture any variance in memory factors beyond that captured by age. This stands in contrast to the 3 a priori GM ROIs, which continued to improve model fit even with both age and the 1st GM and WM PCs in the model, χ2 = 22.5, df = 9, p < 7.36-e3 (the same was not true for our 3 WM ROIs, as in the main Results with additional PCs). This demonstrates that there continues to be unique variance in our GM ROIs that explains memory variance beyond effects of age (as reported in main Results), but now even when we allow for the dominant pattern of GM across all other ROIs.
In summary, these new analyses demonstrate that there is something special about our GM and WM ROIs that is not captured by the dominant components (in sense of first 3 PCs) of the remaining ROIs, and our GM ROIs in particular continue to explain unique memory variance beyond age. Of course, our GM and WM ROIs do not explain all memory variance, nor even all age-related memory variance, with contributions of other variables like functional activity/connectivity remaining likely, as elaborated in the Discussion; but as far as our current structural brain measures are concerned, these extra analyses reinforce the importance of our selected ROIs, in turn supporting our reasons from the literature for choosing them, and highlighting them as the focus for future investigations. 
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